Identification of a novel secreted protease from Pseudomonas aeruginosa that causes corneal erosions.
The purpose of this study was to identify a new Pseudomonas protease and determine its possible role in keratitis. Concentrated culture supernatants of the Pseudomonas aeruginosa strains PA103 and ATCC 19660 were analyzed by zymography. P. aeruginosa small protease (PASP) was purified from strain PA103, and modified elastase B (LasB) was purified from strain ATCC 19660. SDS-PAGE and Western blot analysis were performed on purified PASP and modified LasB. PASP was further analyzed by mass spectrometry and amino-terminal sequencing. The Pasp gene was cloned and expressed, affinity-purified in denatured form from inclusion bodies, and refolded by removal of the denaturant. Purified recombinant PASP was analyzed by zymography for protease activity. PASP and heat-inactivated PASP were injected into rabbit corneas, and the corneas were monitored for erosions caused by protease activity. Each strain produced a protease with a molecular mass of 80 kDa on zymograms. LasB antiserum identified the ATCC 19660 protease as modified LasB. Mass spectrometry defined the PA103 protease as having a molecular mass of 18.5 kDa. Amino-terminal sequencing and analysis of the P. aeruginosa genome sequence determined that the PA103 Pasp gene sequence was >99% identical with the PA0423 sequence of strain PAO1. Recombinant PASP was proteolytic, with a zymogram mass of 50 kDa. PASP purified from PA103 produced extensive corneal epithelial erosions, whereas heat-inactivated PASP produced no erosions. PASP is a protease that has not been previously identified. It causes corneal epithelial erosions, indicating its likely activity as a virulence-promoting factor in Pseudomonas keratitis.